In 1968 when Zeeman and Whitlock' reviewed the symptomatic dystonias, they stated that other neurological deficits are "invariably" present; that "dystonic features usually appear much later than the related nervous signs"; and that "for the experienced neurologist, the differentiation between dystonia musculorum deformans and symptomatic dystonias is... no problem". However with the advent of the CT scanning and modern biochemical techniques, several different types of secondary dystonia have been found to have an onset and early progression similar to idiopathic or primary torsion dystonia (dystonia musculorum deformans). A number of conditions, many of which feature dystonic movements and postures, have been described with bilateral lucent areas in the striatum on CT scan (table) .
We report here a unique syndrome in seven patients from two families in which dystonia and symmetrical striatal lucencies on CT scan were variably associated with visual failure and other less prominent neurological signs. In the first family, a pure dystonic syndrome initially without other neurological abnormalities had suggested a diagnosis of idiopathic dystonia. Visual loss subsequently occurred and, in the second family, it was the presenting feature in two patients. Of those progressive disorders which have been associated with a similar CT scan appearance, only Leigh' s disease includes optic nerve involvement.16 17 Rondot and colleagues18 recently reported a single sporadic case of progressive dystonia with later onset of optic atrophy and bilateral striatal lucencies on CT scan. They concluded that their patient probably had Leigh' s disease. However, in the absence of pathognomonic clinical laboratory features, the diagnosis of Leigh' s disease can be confirmed only at necropsy. Without pathological confirmation it is not clear whether our patients represent an unusual variant of Leigh's disease or another, previously unrecognised disorder. A preliminary report of the first of these families has been presented in abstract form elsewhere. "9 Family one (fig 1) The parents of Family One were unrelated and there was no significant history of neurological disease in their relatives. The father was alive and well in his early 60s. The mother, at the age of 55 years, developed a rest tremor of the right arm. Examination (by AEL) revealed signs of typical idiopathic Parkinson's disease including a mask-like face, lack of arm swing, a rightsided rest tremor with mild akinesia and rigidity. She refused further investigation. The couple had four children. The first child was a stillborn female.
Case I ('III) The second child, a female, had an uncomplicaied birth and normal development. At the age of 3-3 years she began to invert and dorsiflex the left foot on walking. Dystonia then slowly progressed to involve her left arm which would be Familial dystonia and visualfailure with striatal CT lucencies I (caseno.) Marsden, Lang, Quinn, McDonald, Abdallat, Nimri On examination the visual acuity was correctable to VR 6,9, VL 6,.6 (Mr David Taylor). Colour vision was normal and the fields were full to a I mm target at m. Both optic discs were pale. Apart from a latent divergent squint, the eye movements were normal. Speech was slow and slurred. He had a dystonic gait and all movements were slow, particularly in the left hand. The right leg was smaller than the left. There was a mild increase in tone, more marked in the legs than the arms. There was moderate bilateral weakness, right greater than left. The finger nose and heel shin tests were slowly performed but there was no ataxia. The tendon reflexes were sluggish but symmetrical. The plantar reflexes were extensor. Sensation was intact. There was a scoliosis and the neck was short. Investigations included a VEP (Dr WM Carroll) which was abnormal, indicating impairment of function in the central and temporal paracentral fields; the latencies were normal (right eye 114ms, left eye 107ms). Nerve conduction studies (Dr NMF Murray) were normal in the legs. A random blood glucose was normal. The serum alkaline phosphatase was 366 IU/l (upper limit of normal, 170 IU/'I). Serum proteins (including electrophoresis), bilirubin and the alanine amino transferase were normal. An amino acid screen of the urine revealed no abnormality, and reducing substances were absent. The cerebrospinal fluid contained no white cells, a sugar of 3 1 mmol/l, and a protein of 260 mg/I of which the IgG represented 5 4%.
Plain radiographs revealed a large cranial vault and a wide cervical canal. A myelogram was however normal. A CT scan at the King Hussein Medical Centre in June 1979 had revealed symmetrical lucencies in the basal ganglia (fig 7) .
He was re-assessed in May 1984 (WIMcD). He now walked with difficulty. Speech was slurred and fine movement and writing much slower. He was doing well at school and had just taken A levels. On examination the visual acuities were 6/12 bilaterally with glasses. Both optic discs were pale. The vessels on the disc were arranged in an anomalous fashion and nearby on the retina they were unusually tortuous. The pupils were normal. There was moderate plastic rigidity in the arms with a cogwheel component on the left. The outstretched fingers and thumbs were hyperextended. There was some shortening of the right leg but the tone in both legs was normal on the couch. He walked on his toes with marked flexion of the knees and adduction of the thighs. The tendon jerks were depressed in the arms and brisk in the legs and the plantar reflexes were extensor. Familial dystonia and visual failure with striatal CT lucencies tendon reflexes were symmetrical and the plantar reflexes flexor. Sensation was normal. Investigations included an electroencephalogram which was normal. Nerve conduction studies revealed no abnormality in the leg. Liver function tests were reported normal, and the serum copper and caeroplasmin levels were also normal. Skull radiographs revealed no abnormalities.
She was re-assessed in May 1984 (WIMcD). There had been little or no symptomatic change since 1973. On examination the visual acuities were VR 6/6; VL 6/12 with glasses. The optic discs were not pale but the vessels were arranged anomalously and were unusually tortuous on the nearby retina. Pursuit movements of the eyes were broken up. There was a slurring dysarthria so severe that speech was difficult to understand. The tongue movements were slow. There was hyperextension of the outstretched fingers and thumbs. There was cogwheel rigidity in all four limbs, slight in the arms and marked in the legs. Tendon reflexes were brisk and the plantar reflexes extensor. Walking was slow with marked adduction of the thighs and a tendency to rotate the pelvis; the arms did not swing. fingers and VL 2/60. He was unable to read any colour charts with the right eye and only the first with the left eye. The visual fields revealed large bilateral central scotomata. The right optic disc was grossly atrophic and the left optic disc showed a marked temporal pallor. There were bilateral afferent pupillary defects but the eye movements were normal. He was seen in consultation by Dr Roman Kocen who found a left extensor plantar response but commented that the appearance of the feet was different on the two sides. There were no other neurological abnormalities. Investigations included a blood count which was normal.
The CSF contained 180 mg/l of protein, 1 white cell/mm3, a negative Pandy and no change in the Lange. Serology for syphilis was negative. Plain radiographs of the skull, tomograms of the optic canals and a left carotid arteriogram were normal. A lumbar air encephalogram revealed considerable dilation of the left lateral ventricle and slight dilation of the right lateral ventricle. The transverse diameter of the third ventricle was also increased. The aqueduct and the fourth ventricle, the basal cisterns and the cortical sulci were normal.
He was reassessed in May 1984 (WIMcD) and was symptomatically unchanged. On examination the visual acuities were VR 1/60, VL 1/60 uncorrected. There were large bilateral central scotomas. There was a severe bilateral optic atrophy. On the disk the vessels were arranged in an anomalous way and on the nearby retina they were unusually tortuous. There was no dysarthria. Tone, power and co-ordination were normal in the limbs. There was slight but definite weakness of hip flexion bilaterally. The tendon reflexes were present and symmetrical and both plantar reflexes were extensor. Gait was normal.
Discussion
This unique disorder combines prominent dystonic movements and postures, subacute visual failure, normal intelligence, minimal additional neurological abnormalities such as pyramidal tract signs, and the striking CT scan appearance of bilateral symmetrical striatal lucencies. Each of the two major clinical features, dystonia and visual loss, occurred separately or in combination in different members of the two families.
The possible differential diagnosis of the cause of this condition is considerable. In Family One, Case 3's clinical examination, family history and high intellectual capacity were typical of the autosomal recessive idiopathic (primary) dystonia commonly seen in Ashkenasi Jews, until optic atrophy developed. The primary pallidal degenerations20 also may present with dystonia indistinguishable from that seen in idiopathic torsion dystonia. However, optic atrophy and the lytic lesions in basal ganglia on CT scan excluded both these diagnostic possibilities. Another condition somewhat similar to that seen in Family One was described in five members of two families by Miyoshi and colleagues8 as "Familial Holotopistic Striatal Necrosis". Here bilateral symmetrical necrosis of cau-506 date and putamen (which would have given CT scans similar to those demonstrated in our cases) was associated with a clinical syndrome comprised of mental retardation, severe dystonia and athetosis, spasticity, dysphagia and dysarthria. The progressive movement disorder seen in their cases was reminiscent of that occurring in Family One. However, unlike our patients, mental retardation was prominent, all had normal extra-ocular movements with no nystagmus, and none had involvement of the optic nerves or tracts. Visual disturbances occurring in a patient with dystonia immediately raises the possibility of Hallervorden-Spatz disease. Here the visual failure may be due to either retinitis pigmentosa or optic atrophy.21 In contrast to the preserved intellect in our patients, cases of Hallervorden-Spatz disease usually develop profound dementia. CT scans in this condition have demonstrated widespread atrophic changes22 without the symmetrical lucencies seen in our patients. Recently, Swaiman and his colleagues23 described two unusual patients with sea-blue histiocytes and lymphocytic cytosomes, diagnosed as having Hallervorden-Spatz disease on the basis of radionucleotide iron scanning, who had bilateral basal ganglia lucencies on CT scan. However, the location and nature of these lesions was most atypical for Hallervorden-Spatz disease, in which the globus pallidus is particularly affected and the striatum usually is spared.
CT scan abnormalities similar to those seen in our patients have been described in a number of other conditions. In addition to the disorders reviewed in the Of those disorders listed in the table the combination of this CT scan appearance with a movement disorder and optic atrophy strongly suggests a diagnosis of Leigh's disease.33 Due to the frequent involvement of the basal ganglia, particularly caudate and putamen, a wide range of movement disorders may occur in Leigh's disease. These include a Parkinsonian akinetic-rigid syndrome, and a variety of dyskinesias such as chorea, ballism, dystonia or athetosis, myoclonus and tremor. Dystonia has been mentioned at some time in the course of the illness in at least 20 patients described in the literature, out of 34 reported to have movement disorders.2 16-18 34-48 However, unlike our cases, in most patients reported, movement disorders usually did not dominate the clinical picture and rarely have they been the presenting feature of the disease. Indeed only three began with dystonia.'848 However, it must be emphasised that no pathological confirmation of the presumptive clinical diagnosis of Leigh's disease was available for any of these cases.
Although optic atrophy is mentioned in four of these patients with dystonia,2 18 3637 none presented with visual failure as was seen in our Case 4. In our patients, the time course, severity and persistence of the visual loss was reminiscent of Leber's optic neuropathy. All of the patients were not seen in the acute phase of their illness, so we cannot say whether the "vasculitic" retinal changes characteristic of the early stages of Leber's disease49 (which differ from the tortuosity of the vessels seen in Family Two) were present. The presence of asymptomatic optic atrophy in at least one member of Family Two suggests, as in Leigh's Since the preparation of this paper, Novotny and his colleagues58 have reported a single large pedigree similar to those reported here. Seven members had hereditary optic neuropathy and 14 had a "neuro-Familial dystonia and visualfailure with striatal CT lucencies degenerative" disorder dominated by dystonia. CT scan showed striatal "degeneration" with putaminal lucencies. Unlike our patients, intellectual impairment, short stature and myopathic features were also present. The mode of inheritance was compatible with maternal transmission or cytoplasmic inheritance. Study of restriction endonuclease DNA polymorphism patterns of mitochondrial DNA in affected individuals supported the conclusion that this disease was a mitochondriopathy. With the exception of Case 4 in Family Two, the inheritance pattern in both our families also suggests maternal transmission as occurs for mitochondrial DNA. although the pedigrees are too small to exclude completely all other possible modes of inheritance (see ref 59 for discussion). The elevation of blood pyruvate in our Case 3 and the subsequent visual failure similar to Leber's optic neuropathy also raise the question whether the disorder reported in our patients may have an underlying disturbance of mitochondrial function. However, muscle biopsy studies in Case 3 failed to reveal any abnormalities in the enzyme systems analysed. Future study of mitochondrial structure and function, as well as genetic analysis, may provide an insight into the questions of mode of inheritance and aetiology.
One important reason for reporting these cases is to highlight the longstanding pure dystonic syndrome in Family One which mimicked idiopathic dystonia for many years until Case 3 developed subacute visual failure. Without CT scan, laboratory investigation and long-term follow-up, the diagnosis of idiopathic dystonia is at best unreliable. This fact is crucial in the interpretation of epidemiological studies in familial dystonia. Some of the cases cited in Eldridge's excel- lent review of the torsion dystonias,'0 particularly those with "atypical" dystonia. may have had the disorder reported here, as may other cases of "dystonia musculorum deformans" with unusual associated neurological features, for example the patient described by Rosenberg et al with ophthalmoplegia and dystonia.6' Our experience with these cases, and with several other examples of symptomatic dystonia which for a time were clinically indistinguishable from idiopathic dystonia, encourages us to investigate thoroughly all cases of dystonia for a possible neurometabolic cause including, now, this unusual disorder with visual failure and striatal lucencies on CT scan.
